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Abstract

Artificial Intelligence (Al) technologies for reservoir operation and adaptability have
grown in reputation in recent decades. It is emphasized that Al is a powered solution to hold
the key to optimizing current water supply sources properly. Moreover, Al can offer enhanced
decision—-making capabilities in various ways for dam operators facing critical flood and drought
situations. This study developed the automated Al-based decision support system for multiple
reservoir management in the Chao Phraya River Basin (CPYRB) aiming to deliver modern
operative tool for key operational agencies in water resource management in Thailand. The
Constraint Programming (CP) model for multiple reservoir operation system in CPYRB and
reservoir inflow prediction model using Machine Learning (ML) technique were developed to
specify the optimal volume of reservoir releases of 4 main dams namely, Bhumibol (BB), Sirikit
(SK), Khwae Noi Bumrung Dan (KNB), and Pasak Cholasite (PS). The main focus of this study
was to develop the automated reservoir management system which can be fully processed
and visualized their results through a user—friendly web service. The key input data for the
model such as reservoir data, predicted rainfall, predicted inflow, estimated potential side
flow, and estimated satellite—based water demand was automatically accessed through an
API from National Hydroinformatics Data Center, Thailand (NHC) and Research Project (Plan 3).
Additionally, the provided CP model's scenario settings empower users to adjust factors like
model types, percentage of potential side flow, storage limit, and water demand scenarios.
This interactive feature allows users to proactively analyze diverse outcomes and explore the
system's capabilities. As a result, the automated reservoir management system can be proven
as an effective supportive tool in decision making for real-time multiple reservoir operation
in CPYRB. This effectiveness stems from its ability to provide crucial information, allowing the
Office of National Water Resource of Thailand (ONWR) to formulate effective short—-term and
long-term water resource management plans, ultimately strengthening water security against

floods and droughts in the region.
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